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tekhnika, 1958, Nr 4, pp 109-122 (USSR) 


In each specific instance, the accuracy of interchangeable 
assembly fits is stated in the form of a set of primary 
tolerances associated with the dimensions, To ensure 

the observance or these tolerances in production, the 
setting up in the planning stage of the derived 
tolerances for all production and inspection equipment 
covering all components which enter into the sub-assemblies 
is necessary, Further, an inspection procedure for the 
assembly tolerances is needed, Such a procedure, applied 
to the lofting template method of aircraft component 
production, is considered in the present paper, The 
inspection of the accuracy of the fit between two 
dimensions forming part of different production assemblies 
is carried out by measuring the deviations of these 
dimensions from the corresponding dimensions forming part 
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inspected components and the inspection equipment, For 
example, in inspecting the fit between the wing rib and 
the wing skin the tolerance zones of the inspection dies 
are of the order of 0.2 Mon and those of the rib and skin 
assemblies themselves are of the order of 0.3 mn, 
Altogether, the Tesulting fit between rib and skin is 
Within a zone of 1.4 mm and that between male and female 
inspection dies is of the order of 0,8 mo, At present, 
the inspection procedure uses the criteria of production 
tolerances for each Separate component or sub-assembly, 
The applicability of this nethod under the conditions of 


inspection inevitably leads to the existence of 

"fictitious Scrap" and "undiscovered scrap", The former 

is uneconomic, the latter dangerous. A discussion of 
Card 2/4 the histograms of measuring errors leads to the 
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conclusion that, in the inspection of assembly fits 
of aircraft sub-assemblies by the method of production 
tolerances, the actual fit error can exceed the fit 
tolerance zone by a magnitude commensurate with the fit 
tolerance zone itself, Further discussion of the 
distribution laws of the component error and the 
measuring error leads to a graph (Fig 5) showing the 
percentage of undiscovered scrap compared with the 
discovered scrap as a function of the ratio of the mean 
measuring error to the fit tolerance zone. When this 
ratio is unity, the undiscovered scrap percentage 
reaches 70%. It is concluded that a quality control 
procedure alone can exclude undiscovered scrap, Such 
a procedure is discussed in detail. It is shown that 
under certain conditions, characterized by certain 
accuracies of the fit of the inspection equipment : 
coupled with a certain precision of measurement, the 
elimination of undiscovered scrap is altogether 
impossible. It follows that these two accuracies must 
have minimum values, Another factor is the choice of 
Card 3/4 the dimensional chain which determines the fit of the 
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inspection equipment componerts, ‘This should contain 

the minimum number of links and so ensure the 

reduction in the amount of "fictitious scrap", which 7 
otherwise always increases when a quality control ; 
procedure replaces direct production tolerance 

procedure, 

There are 6 figures and 4 Soviet references. 
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The mechanical engineering principle is the independent 
application of the original length standard to all 
production components, In aircraft manufacture, the 
jigging method has been mainly used by which assembly 
dimensions are inter-connected without reference to a 
common standard. Currently, the engineering method is 
being introduced into aircraft manufacture, to avoid 
the delays due to the sequence of tooling inevitable in 
the jigging method. The problem exists of determining 
conditions of changing over from one principle to the 
other which would ensure the same accuracy of assembly 
dimensions. It ee ae that, with the same tolerances, . 


the jigging method yields a greater accuracy of 


assembly dimensions and the degree by which the 
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accuracy is increased is related to various 

quantities defining individual errors or deviations. 

In order to obtain the same accuracy of assembly 
dimensions, individual tolerances have to be tightened. 
The amount of tightening is shown to depend on a factor 
defined as the ratio of squares of certain standard 
deviations. As a rule of thumb, half the tolerances 
are normally required to apply the engineering method, 
There are 3 figures and 1 Soviet reference. 
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tion, the application of these principles to the design of surfaces of aircreft 
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PURPOSE: This textbook is intended for students at aviation in- 
- stitutes.. of higher education. It may also be used by engineers 
and technicians in the aviation industry. 


COVERAGE: The pook, the ‘first of a 2-volume work, describes general 
aircraft production methods, including the interchangeability of 
parts, industrial productivity, production costs, mechanization, 
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automation, and standardization. Technological processes in the 
production of aircraft parts by forging, casting, sheet-metal 
forming, and from profiles and thin-walled tubing are discussed. 
fhe book is used in the course on the theory of aircraft construc- 
tion given at the Moskovskiy ayiatsionnyy inetitut (Moscow 
Aviation Institute). Cha. It and VI-VIII of Part I, and Part 

III were written by LR Konorovy Che, I11-V of Part I," ane™ 

Par > by 1. A. TNOVS —T was written jointly by the 
authors. The authors thank Professor V. V. Boytsov, Docent 

I. T. Belyakov, and Candidate of Technical Sciences N. M. 
Biryukov. There are 13 references, all Soviet. 
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Title .$ Blectrical properties of cadmium telluride 


Periodical: Zhur. tekh. fiz., 25, No 13 (November), 1955, 2329-2335 


Abstract : ‘The authors briefly expound experimental data obtained by them ina study 
of the electrical properties of cadmium telluride, this data relating 
mainly to the problem of the temperature dependence of electrical con- 
ductivity and thermo-emf coefficient of cadmium telluride specimens close 
in composition to stoichiometry and also of cadmium telluride specimens 
with small additions of copper, gold, cadmium, selenium, and telluriun. 
Part of the presented data here was already obtained by the authors as 
early as 1950. They thank V. P. Zhuze, head of the laboratory, and V. P. 
Savinov, who helped prepare the specimens. Seven references: e.g. B. T. 
Kolmiyets, DAN SSSR; V. Ye. Lashkarev, G. A. Fedorus, Izv. AN SSSR, 16, 
1, 81, 1952; V. D. Kuznetsov, Kristally i kristellizatsiya, GITIL, Moscow, 


1954. 
Institution: 


Submitted: June 14, 1955 
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Orig Fub : Zh. tekhn. fiziki, 1955, 26, No 5, 1126-1128 
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ity of using tho es photorasistences thet ere sonsitive to 
the infrarod rogion of the spectrun. Tho usucl compensetion 
nothod of investigation wos used, Tho thormal onf nensurod 

at roon terpereture wes d = 1.3 nv/dog end corresponded: in 
sign to the electron conductivity. No deta on the conduc- 
tivity in the infrerod rogion of the spoctrun cro givon. 
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PERIODICAL: Fizika tverdogo tela, 1960s Vol. 2; Noe 6s PP- 1134 ~ 1140 


TEXT: The data available in publications on this gubject are priefly dis- 
cussed in the introduction. The present paper deals with the development 

of electrical conductivity and the photoelectric properties in cadmium and 
zinc telluride. Cate and ZnTe layers of aifferent thickness were prepared 
(oy vaporization onto a glass packing), and their electrical conductivity 
and their change by the action of light were determined from the current 
passing through the samples. The spectral characteristi¢ of photoconducti- 
vity was taken with the ja of an infrared 8 ectromete KCo11 (1KS--11) qeith 
a universal monochromator ~2 (UM-2 athe resistivity of the samples was 


407 -10° ohmecm, and dia not vary with rising thickness of the samples. In 
samples, that had been vaporized on a hot base (350-400 C)> resistivity 
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dropped somewhat. The volt-ampere characteristic was nonlinear for all 

samples (Fig.1), which fact is explained by the action of a space charge 

hindering the current passage. The dependence of resistivity on heating 

follows an exponentiel law. Studies made on the photoconductivity revealed 

that the latter is caused by simple electron transitions under the action 

of light from the filled shell into the conduction zone, end that a bi- 

molecular recombination takes place in this connection. The developing of 
conductivity properties of the layers could be determined from the behavior 

of the samples at 350-400°C. The conductivity does not result from the : 
action of oxygen. An inorease in the mobility of conduction electrons “ 
follows from irreversible rearrangements of material structure. The cdTe 

layers proved to be good photoresistors with high spensitivity in the red 

and infrared region of the spectrum. ZnTe, on the contrary, did not prove 

suitable for use a8 photoresistor. fhe student A. N. Birulya of the Fizi- 

cheskiy fakul'tet LGU (Physics Department of the Leningrad State University) 

also participated in the work. Finally, the authors tha cademioian 

A. A. Lebedev and Docent R. Ya. Berlaga for having revised the manuscript 

and for their valuable advice. There are 7 figures and 9 references; 2 So- 


viet, 2 German, 1 Japanese, 3 US, 1 British. x 
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PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, 
pp. 1869 ~ 1873 


TEXT: The authors of the present paper atudied the conductivity, struc-~ 
ture, and optical abasrysion cf germanium layers that had been sputtered 
onto cold glass backinga in yacuo. The sputtsring proceeded from tung- 
sten wire or graphitized quarée orusibies. Single crystals of p-type 
germanium of a resistivity of about 7 ohm.cm were used as starting xX 
material. The interferometrically measured thicknesssy of the layers varied! 
from 0.05 and 0.05 to 0.7 p. Their conductivity was measured by a com~ 
pensation method between 20 and 300°C, the structural analysis was car~ 
vied out by means of an electron diffraction picture (reflection), and 
the spectral absorption was examined by means of an WKC-11 (IKS-11) in~ 
atrument. Eleotron diffraction studies showed that all layers were 
amorphous. The layers sputtered from exaphitized quartz crucibles had a 
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conductivity of 1074 - {02cha” om at room temperature. Figs. 1=4 
show the temperature dependense of conductivity for various layers 
sputtered from graphitized quartz crucibles. Figs. 5 and 6 show the same 
function for layers sputtered from tungsten wire. The activation energy 
of conductivity dependad on the thicknesa of the layers. It was about 
0.5 ev for a layer 0.05 uy thick and about 069 ev for a thickness of 

0.6 po The layera crystallized when they were heated to more than 120°C. 
Oxidation occurred when *hey were heated in air. The layers sputtered X 
from graphitized quartz orusibles had other properties than those 
sputtered from tungsten wire. The authors assume that this difference 

ig due to the alloying of tungsten with germanium. The tungsten is again 
separated from the erystals formed during eryatallization. The activa- 
tion energy of conductivity in the layers changes with their heat treat- 
ment and in accordance with the change in the position of the optical 
absorption edge (Fige 7). The authors thank Academician ‘A. Ae Lebedev 
for his interest in this work. There are 7 figures and 7 referenced: 

1 Soviet, 4 US, 7 British, and 41 German. 
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AUTHORS: Konorov, P. P., Sokolov, A. N. 
—————————Exceee.... 


age \ 4) 
TITLE: Electrical Conductivitytand Photoconductivity* of Lead Oxide 
Layers Treated With Sulfur, Selenium, and Tellurium 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2240-2242 


TEXT: It was the aim of the present work to check two western papers 
(Refs. 1,2) on the infrared sensitivity of PbO layers which had been 
obtained by the precipitation of PbO vapor at 1074 torr onto cooled glass 
bases, and had been treated with sulfur vapor. The layers used by the 
authors had a resistivity of 107 - 1010 ohm.cm and were insensitive to 
light. The temperature dependence of the conductivity of these layers at 
400°¢ corresponded to an activation energy of 1.48 - 1.52 ev (Pig. 1). 
When the layers were heated to 450°C for 5-10 min in air, a distinct Da 
photosensitivity was found in the visible spectral range (Fig. 2), and 

the activation energy rose to 2 - 2.2 ev (Fig. 1). Either the reaéy PbO 
layers were then treated with S, Se, or Te vapor at 1074 torr, or the 
oxide layer was sputtered onto a glass base at 1074 torr in the atmosphere 
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Electrical Conductivity and Photoconductivity of $/181 EH P88> /009 /029/036 
Lead Oxide Layers Treated With Sulfur, Selenium, BO04 BO56 
and Tellurium 


of these vapors. The infrared sensitivity was obtained by subsequent 
heating to 250°C for 2 - 3 minutes in air. Both methods led to the same 
results. Samples treated with sulfur vapor had a resistivity of only 


10° - 10° ohm.cm. The temperature dependence of conductivity between 

-100° and + 100°C exhibited a section with impurity conductivity (Fig. 1). ; 
The photoconductivity maximum was in the visible region of the spectrun, x 
but besides, there waa also infrared sensitivity (up to 30% of the 

maximum sensitivity in the visible) which extended to 2 - 2.2 (Fig. 2). 

PbO samples treated with selenium vapor behaved in a similar manner, but 
their infrared sensitivity was lower. No noticeable infrared sensitivity 

was obtained by means of tellurium vapor. Resistivity remained unchanged. 

The large atomic diameter of tellurium prevents it from being embodied 

in the PbO lattice. The authors thank Academician A. A. Lebedev and 

Assistant L. P. Strakhov for discussions. There are 2 figures and 2 
references. 
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B108/B209 
T4300 (1/59 WSUH 36) / 
AUTHORS: Konorov, P. P. and Kolbin, Me. N. 
TITLE: Investigation of the change in the length of diffusion dis- 


placement of the carriers and the electrode potential of 
germanium during electrolytic treatment 


PERIODICAL: Fizika tverdogo tela, v. 3, now 5, 1961, 1553-1556 


TEXT: The authors studied the change in diffusion displacement of the 
carriers and the electrode potential of germanium on anodic and cathodic 
polarization in various electrolytes. The samples were treated with an 
cP-4 (SR-4) etching agent and with H,0,- The experimental setup is shown 


in Fig. 1. The diffusion length of the carriers was measured by a light 
probe on the outer side of the sample. The samples used (thickness: a 
few tenths of a millimeter) were n-type and p-type germanium foils with a 
resistivity of 10 ohm.cm. Their (111) planes were exposed to the respec- 
tive electrolytes (aqueous solutions of NaOH, KOH, NaCl, KCl, NaC0,1 and 


HCl). Figs. 2 and 3 show the dependence of the electrode potential » 
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Investigation of the change in... B108/B20-: 


(in volts) (lower curves) and of the diffusion length L, (upper curves) 


on the current flowing through the electrolyte for n-type and p-type 
germanium, respectively, for the case of an NaOH molar solution... The 
sharp rise of the electrode potential in n-type Ge from 10 ma/com onward 
is due to the fact that the kinetics of the anodic dissolution of ger- 
manium is limited by the diffusion of holes to the surface. In this range 
of currents, the electrochemical oxidation of the germanium surface plays 
a significant role. Since a change in diffusion length was observed in 
the case of alkaline electrolytes only, the authors conclude that the 
formation of a potential barrier at the “oundary between germanium and 
electrolyte is related to the specific character of: the action of the 

OH ions upon the surface of germanium. The authors thank Academician 

A. A. Lebedev and Professor P. L. siyuller for their interest in this Rtudy. 
There are 3 figures and 3 references: 1 Soviet-bloc and 2 non-Soviet~bloc, 
The reference to an English-language publication reads as follows: 

W. Brattain, C. Garrett. Bell. Syst. Techn. Journ., 34, 729, 1955, 
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aerved. This decrease, compared with the lengths in the standard 
SR-4 treatment is thought to be due to the formution of an oxide 
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There ere 5 figures. 
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B108/B138 a 
AUTHORS: Konorovy P. P.,’and Romanov, 0. V. : 
TITLE: Changes in surface electrical properties of germanium on 
etched in hydrogen peroxide 
PERIODICAL: Fizika tverdogo tela, v. 4, no- 6, 1962, 1655-1659 


TEXT: The surface recombination rate and the surface electrode potential — yy 
of thin germanium sections were studied while etching one.face with’ | 
30% H,0,5 at room temperature. The carrier diffugion length was measured 


on the dry side of the specimens. In addition, the effect of polarization ; 
on the character of the etching process and the effect of after-treatment 
on the surface properties of Ge were studied. The results obtained agree 
qualitatively with those of other investigations (A. V. Rzhanov et al. 
ZhTF, 26, 2142, 1956). There are 5 figures. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet (Leningrad State 


University) 
SUBMITTED: December 15, 1961 (initially) 
after revision) 
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AUTHGRS : Romanov, 0. V., and_Konorov, P,P. 
TITLE: Some phenomena in anode etching of germanium : 
PERIODICAL: Fizika’tverdogo tela, v. 4, no. 8,-1962, 2276 - 2278 : 


TEAT: Anode etching of n-type and: p-type germanium in aqueous solutions of 


0.1 N and 0.01 N KOH and NaOH after treatment in boiling 30-7 4,0, was in- 


vestigated. Only one side of the thin specimens was etched, the current 


density was 1 - 4 ma/om@. n-type specimens, when illuminated with a pattern 

or when -a pattern was engraved on the dry side, showed the same pattern on a 
the opposite side after etching. This phenomenon was not observed with uv 
p-type specimens. The greater etching rate along the pattern contours in 

the, case of illuminatign is due to the production of holes which diffuse 

thrpugh the specimen to*the side of etching. A similar explanation is 

given for the engraved patterns. The etching rate on the side opposite “a 
the engraved pattern is greater along the contours of the patterns because 

the ae of the grooves.of the pattern is a source of holes. This is. - 
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because a p-type inversion layer arises on the groove surface. This 
phenomenon may be used in detecting inversion layers. Thore is 1 figure. . \e 
je 
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1. Leningradskiy gosudarstvenny universitet. 
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Physical properties of germanium surfaces in nitric acid so- 
lutions of different concentration. Fiz. tver. tela 5 no.10: 
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ACCESSION NR: AP40048)8 $/0181/63/005/012/335/3438 
AUTHORS: Berlaga, R. Ya.; Vinokurov, I. V.3; Konorov, P. P. 
pietesiaced tic Ml tpondh Seen 


TITLE: Electrical properties of PbS monocrystalline and polycrystalline layers 
SOURCE: Fizika tverdogo tela, v. 5, no. 12, 1963, "3433-3438 


- TOPIC TAGS: lead sulfide, monocrystalline lead sulfide, polycrystalline lead 
‘sulfide, monocrystal, lead sulfide layer, polycrystal, electric property, single 
crystai , 


ABSTRACT: The authors studied electrical conductivities, Hall effects, and the 
thermoelectromotive force of polycrystalline and monocrystalline layers of PbS in 
order to determine the effect of crystalline interlayers and potential barriers on 
these properties. The PbS samples were activated by being heated at 600C in air 
for several minutes. The monocrystalline layers did not acquire any appreciable 
photosensitivity after heating. Their conductivity sign (determined from the sign. 
of thermoelectromotive force) corresponded to p-type conductivity for some layers 
and to netype conductivity for other layers. The polycrystalline layers always had 
n-conductivity before the sensitization and underwent a partial change to the p- 


condor’ gity after sensitization, It was established that in the activated 
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_polycrystalline layers the Hall emf was determined by the barriers between the 
.grains in the layer and the thermo-emf corresponded to the properties of grain 
‘volumes. This was attributed to the fact that the Hall effect was caused by 
continuous current through the sample, while the thermo-emf was caused by the dif- © 
fusion of current carriers in separate crystals. Exponential growth of conductiv~ © 
‘ity with the increase in temperature was observed in the activated polycrystalline 
layers. The strength of potential barriers was 0.12 - 0.14 ev. "In conclusion we 
express our appreciation to T. T. Bytkova, L. P. Strakhov and 0. M. Artamonov for 
‘useful discussions." Orig. arte has: i table. 
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Bees s tet 


‘em: The Photoslectromstive force in polycrystalline layers of germaniun 


ie ‘pounce: Fizika tverdogo tela, ve 6, no. 1, 196k, 71-75 


“TOPIC TAGS: photoelectric enf, photoelectromotive force, polycrystalline, poly- 
_ ¢rystalline germanium, oblique sputtering, adsorption desorption process, spub= 
~~: tering, sputtering angle 


‘ ABSTRACT: - The authors investigated the photoelectromotive force in polycrystalline 
layers of Ge obtained by oblique sputtering on a heated base in a vacuum. Layors 
_ ., were obtained possessing a@ photoelectromotive force ranging up to 20 v at room 
‘temperature and up:to 700 v at -150C on films 1 cm long. The authors investigated | 
“the dependence of the photoelectromotive force on sputtering angle, on the rate 
‘of sputtering and the temperature of the base, on the temperature of the film, on 
'the degree of vacuum, on the intensity of illumination, and on the spectral dis- 
_tribution of the emf, Absence of any correspondence between magnitude or sign of 
photoelectromotive force and the body characteristics of tha layer, such as 
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ACCESSION NR: APL011739 ‘ i 
: - Fesistance, sign of thermoelectromotive force, and structure, as well as experig | - 
_ ‘ments on the photoelectromotive force when heating the layers in air and when ENS 
changing the environing pressure, indicates that the photoelectromotive force 4n io 
these layers of Geis a surface feature. The reversibility of changes in this enf,/ 
- observed when changing the pressure, indicates that the origin. of the emf is to a 
certain degree associated with adsorption-desorption processes on the surface of 
_the layer. The existence of two types of layers, differing in sign and behavior 
of the photoelectromotive force, supports the view of two concurrent causes pro- 
ducing the effect. The investigations show that the ratio between the positive 
“and negative emf changes with temperature, and at low temperatures one sign always iu 
- ‘predominates, "In, conclusion, we express sincere thanks to academician A. A. ; baat 
. Lebedev for his interest in the work, to T. M. Zimkina for making the electron- i, 
_. diffraction studies, and to F. T. Novik for valuable discussions," Orig. art. has:! 
“| 5 figures and 1 table, Sa 
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TITLE: Interpretation of electron diffraction patterns of multipl 
twinned crystals aX 
SOURCE: Kristallografiya. v. 9, no. 6, 1964, 799-806 


TOPIC TAGS: germanium, thin film, epitaxial growing, twinning, 
electron diffraction ——. Z 
27 fs 

ABSTRACT: Although the structure of germanium films epitaxially 
grown on the (111) plane of fluorite has been the subject of exten- 
sive study, no detailed interpretation of the electron diffraction 
patterns of such films, which are extensively used in semiconductor 
electronics, has keen made before. The authors therefore studied the 
patterns of germanium layers sputtered on naturally cleaved fluorite 
heated to 600C in vacuum of 5 x 107° mm Hg. The films were then 


a ae 
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transferred to an electronograph and examined in vertical transmis- 
sion. The structural analysis has shown the presence of a complex 
twin structure of the film wherein primary and secondary growth 
twins are produced during the growth process, besides the twin orien- 
tations which appear during the start cf the film growth. The rel 
tive numbers of nuclei crystallized in the two possible twin sicatae 
tions are determined from the intensity of the reflections of the 
secondary twins. A method is proposed for predicting the location 
of the reflections due to the primary and secondary twins, and for 
determining their indices. The electron diffraction pattern shows 
aiso that the occurrence of multiple orientations as a result of 
twinning during the growth terminates with the stage of secondary 
twinning, since the very small dimensions of the latter make the 
appearance of tertiary twins physically impossible. The complicated 
twin structure of such films is apparently the reason for the high 
concentration of defects responsible for the low mobility and high 
concentration of the holes, regardless of the type of conductivity 
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of the initial material. "The authors thank A. A. Lebedev for in« 
terest in the work and for a discussion." Orig. art. has: 4 
figures, 2 formulas, and 6 tables. 
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‘ IACC NR: AP6002347 SOURCE CODE: UR/0054/65/000/004/0065/0070 7 
| AUTHOR: Konorov, P. P.; Romanov, 0. V.. ss ; 
| ORG: none . “3 
| TITLE: Volt-ampere characteristics of surface barriers in germanium at electrolyte 
| ' . /boundaries . | 
| 4 
t 
| SOURCE: Leningrad. Universitet. Vestnik. Seriya fiziki i khimii, no. 4, 1965, 
| 65-70 
| TOPIC TAGS:. volt ampere characteristic, metal surface, electrolyte, ger- 
imanium , current density, voltage potential, light polarization , i 
illumination | 
[ 


| | ABSTRACT: The volt~ampere characteristics of germanium surface barriers at NajS0y - 
and H2S0, solution boundaries were studied under static and dynamic test gonditions, § 
'The test apparatus which made use of calomel and piatinum electrodes,! is sliown in i , 
,block diagrams. A curve was given of voltage as a function of current density 
(a/cm?) for n-Ge, having its (110) surface in contact with a 1 N NagS0, solutio 
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TITLE: Study of ee states arising in the course of oxidation of germaniun 
SOURCE: Fisika tverdogo tela, v. 8, no. 8, 1966, 2517-2519 

TOPIC TAGS: ‘gernaniun compound, surface property, recombination 


ABSTRACT: The possibility of obtaining various stages of oxidation of Ge directly in 
HNO solutions -by changing their concentration has permitted the use of new methods 
for studying the characteristics of surface states responsible for the change in the 
surface recombination rate S in the course of the oxidation. One such method used in 
| the present study was that of the field effect in electrolytes; it involved measure- 
‘| ment of the surface capacity and conductivity of Ge in HNO3 solutions of various con- 
'| centrations as functions of the electrode potential of Ge measured relative to a sat- 
urated calomel electrode and reflecting changes in the surface potential of Ge in the |__ 
course of its polarization. ‘The study of the dependences of the surface capacity of 
n~ and p=-Ge on the electrode potential in HNO, solutions showed that at HNO3 concen= 
trations below 3-4 N these dependences have curves with a minimum which are’ charac- 
: | teristic.of the capacity of the space charge region in Ge, indicating the absence of a 
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significant quantity of surface states (Ni < 4 x 1010 cm-2) in this range of HNO} co 
centration. At 6 N, there is a single local surface level with a concentration of 
surface states of ~5.0 x 1012 cm=2, It is shown that the start of formation of the 
oxide phase on the Ge surface and the appearance of individual crystals of hexagonal 
GeO. are associated with the appearance of a local level of fast surface recombination 
states with energy Bt-E,~3.5 kT and with concentration Ne~5-6 x 1012 em72 which de« 
creases with progressing formation of the uniform oxide coating. Orig. art. hast 2 
figures, : 
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TITLE: Effect of surface barriers on the 


an 6S 
Leningrad State University im. A. A. Zhdanov (Leningradskiy gosudarstvennyy uni- 
te 
8 


photoconductivity of germaniun v7] 


06260067 EWC) ENT Cm /EMECE) ETE TIES) ID/AT 
CNR; AP603098% 
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SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2804-2805 


TOPIC TAGS: photoconductivity, 


nitude and kinetics of photoconductivity of thin ( 
(~2 ohm em) cut out along the (111) plane and pl 
electrolyte (0.1 N aqueous NaSQ,). The barrier h 
the electrolyte was measured through its polarizat 
num electrode. The photoconductivity was measured 


the dry side of the sample, 


ture, 


through a maximum associated 


It was shown that as the barrier height ine 


lluminated with perpendicular light pulses on the 
of photoconductivity takes place with increasing b 


tributed to the existence on the surface of unpolarized Ge of reconbination-type sure 
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germanium single crystal 


dy of the effect of surface barriers on the mag= 


~0.2-0.3 mm) samples of n-Ge 

aced on one side in contact with an 
eight on the surface in contact with 
ion relative to an auxiliary plati- 
between ohmic contacts placed on [ 


All the measurements wore carried out at room tempera- 


reases, the photoconductivity passes 


with the maximum carrier lifetime. If the sample 4s 


dry side, a change in the kinetics 
arrier height. This change is at- 
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_ “Production of fruit juices in France (from "Revue de la Conserve 

[France]", no.3, 1961). Kons.i ov.prom. 17 no.9:40-42 S '62, 
(MIRA 15:8) 


(France--Fruit juice) 
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KONOROV, Yu.V. 


Storage of fruit juices in the nitrogen atmosphere. Kons. i 
ov.prom. 18 no.9241-42. S '63. (MIRA 16:9) 
1 (Fruit juices--Storaga) 
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253CG KOROROVA, E.V. Ritmika Kak Lechebnyy Faktor V Ratote 5 Nervno- 

Bol'nymi Det'mi. Sbornik Nauch. Rabot Psikhiatr. Bol'nitsy Im, Keshchenko, 

No. 6, 1949, S. 292-10 
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SOV/112-58-2-1846 
Translation from: Referativnyy ghurnal, Elektrotekhzika, 1958, Nr 2, p 8 (USSR) 
AUTHOR: Konorova, Ye. A. 


TITLE: On the Problem of Statietical Delay in Breakdown of Solid Dielectrics 


{K vopresu o statisticheskom zapazd;vanii probaya tverdykh dielektrikov) 
PERIODICAL: ‘zy. Tomskogo politekha. in-ta, 1956, Yol91, pp 73-77 
ABSTRACT: On the basis of Seitz! theory, it ia pointed out that dependence of elec- 


tric strength of solid dielectrics oa the duration of voltage application should 
be most prenounced in thin Samples. Statistical delay was determined experi- 
meztaly in muscovite mica (2-10 microns thick) ard in glass {4-5 microng 
thick). With voltage applied for 5x 10°83 . 5x10~%sec, the electric strength is 
indeperdent of time. For 5x10" sec pulses, the electris atrength of glass de- 
creases with ax increase in thicknese. Because ef contradictory data by vari- 
Ons authors, the Problem of statiztical delay in avlid dielectrics cannot be con~ 
sidered as solved; it ig suggested that cathode emission and space charge influ- 
ence be taken into consideratio:. Bibliography: 3 items. Fisich. in-t im. 
P.N. Lebedeva AN SSSR dimatitute of Physica imei PLN. Lebedev, AS USSR), 


Moscew. 
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AUTHOR: KOWOROVAJE.A-, SOROKINA, L.A. PA - 2072 

TITLE: ependence of Electrical Strength of Alkali Halide Crystals en 
Temperature. (Zavisinost elektricesko) precnesti ot temperatury 
kristellev KBr i KCl, Russian). 

PERIODICAL: Zhurnal Eks erimental'’noi 1 feoret.Fiziki, 1957, Vol 32, Nr 1, 
PP 143-144 U.8.8.B. ) ‘ 
Received: 3/1957 Reviewed: 4 / 1957 


ABSTRACT: The authers investigated this dependence for KBr and KCl in the 
temperature interval of frox -170® to + 200° © in order to vre- 
cise the existing experinental data. The investigation ensued at 

parallel voltage and at impulses of 1074 and 107° sec with linear- 
ly increasing veltage. The amplitudes ef the pulses lasting 
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4074 and 10°° seo were registered by means ef a high veltage 

cathede escillegraph K0-20)3 measuring errers were less than 10%. . 
The samples used for the investigation of the breakdown were pro- 
duced from KBr-. and KCl-crystels (which were bred according to 
KIRO-PULO'S method). The thermal and mechanical treatment of the 
samples is described. 

A diagram shows the here received temperature dependences of 

Bor (the significance of Bor 4s not given, probably it denotes 


breakdown field etrength) for KBr. In this temperature depend- 
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Pa - 2072 
Dependence of Electrical Strength of Alkali Halide Crystals on 
Femperature. 


fhe amount of the electronic space charge apparently depends on 
the emission velocity of electrons (from the cathode) and thus 
also on the following circumstances: on the one hand on the 
material of the cathode and on the state of the contact sur- 
face, and on the other on the concentration of electron traps in 
the orystal, 1.@. on the degree of contamination of the orystel, 
on the preceding thermal treatment etc. 


ASSOCIATION: Physical Institute "P.N. LEBEDEV" of the Academy of Sciences 


of the USSR 
PRESENTED BY: 
SUBMITTED: 
AVAILABLE: Library of Congress 
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Abs Jour : Ref Zhur - Fizika, No 1, 1958, 127 


Author : Konorova, Ye-A- 
ooo 
Inst : Physics Tnstitute, Academy of Sciences, USSR. 
Title : Statistical Delay in Electric Breakdown of Solid 
Dielectrics. 


Orig Pub : Za. eksperim. i teor. fiziki, 1957, 32, No 3, 603-604 


Abstract : A measurement was made of the breakdown voltage (E,) 
as a function of the time of application of the voltage 
and of the thickness of specimens of mica-muscovite 
(from 2 to 10 microns) in glass having & composition: 
$10, 68%, B03 20%, A1g03 3%, Nag O4f, Ko 05%, As203 : 
0.254 (from 3° to 10 microns ). The voltage Was increased 
linearly during a time from 10” to 5 x 10°* seconds. 
The dependence of Epr 02 the thickness Was plotted for 
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Konorava, Ye. A. and Sorokina, L.A. ([Fizicheskiy institut imeni P.M. 
Lebedeva AN SSSR (Physical Institute imeni P.N. Lebedev AS USSR)] Temper- 
ature Dependency of the Electrical Stability of Alkaline-Haloid orystals 
KBr and KCl 


Krasnopevteev, V. V., G. I. Skanavi, end Ye. A. Konorova, “Temperature 
Dependency of the Pulse Blectrical Stability of Several Polycrystalline Dielectrics." 


{fhe Physics of Dielectrics 3 Trengactions of tre Al1-Unton Cou.ference on the Physics 
of Dielectrics) Koscov, Tad-vo AN SSSR, 1958. 2b5 p. 4,000 coplea printed. 


This volure publishes reports presented at the All-Union Conferents on tua Phystes of 
Diziectrics, held in Dnepropetrovsk in August 1956 sponsored by the "Physica of 
Dislectrica" Leboratory of the Ficicheskty inetitut iment Lebedeva Ac SSSR (Physica 
Inatitute invent Letedev of the AS UBSR}, and tue Electrophysics Departament of the 
Duepropetrovskiy gosudaratvennyy untvercitet (Urepropetrvek State Univeraity). 
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30V/120-58-4-14,/30 


AUTHORS :Konorova, Ye, A. and Lebedev, D. G, 
TITLE: Measurement of the Conductance 
Pulse Voltages (Iz 

dielektrikakh na impul'sny) 


PHRIODICAL: aa i tekimika exsperinenta, 1953, Nr 4, ps 68-71 
(USSR 


Currents in Dielectrics bv 
mereniye tokov provodinosti v 
ch napryazheniyakh) 


ABSTRACT; The cirauit shown in Fig. 1 was used in making the measure- 
ments.. whe principal unit of Guis circuit is a synae b- 
rical bridge, whose one arm contains Aa standard condenser 
of variable capacitance C, , Without losses wile tie seond arm contains 
the sample to be maaurai C5 - If the sauple is represented by 


A Sits equivalent circuit such as shown in Fig 2 and 
if the 


input pulse to the bridge is in the form of a 
linearly rising waveform such that Us 


= at , the cotential 
difference between the points a and b 
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is expressed by: 
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Measurement of the Conductance Currents in Dielectrics by 
Pulse Voltages 


(t) a 
U t) = + aR,C, X 
ab nas 11 
1 
re r +- Ry 
x ~~ [Ll = exp [- ti ~ 
(r + Ry) TRC) 


a leo Ca) o : 


Since R, and R5& r , Eq (1).can be simplified and 
written in the form of Eq (2), If the time constants R,O, 
and RoCo are equal, the potential difference between the 


points a and »b is proportional to the conductance current 
Card 2/4 
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Measurement of the Conductance Currents in Dielectrics by Means of 
Pulse Voltages 


of the sample. This potential difference is measured by 

* the input tube of the circuit of Fig 1, In sone 
measurements it is necessary to take into account the para- 
Sitic capacitances of the system. In this case the voltage 
between the points a and »b can be expressed by Eq.(4), 
where C and CD are the parasitic capacitances of the 


input tubs and the sircuit, When used in making the .actual 
measurements, the bridge was .. fed . with periodic pulses, 
having a duration of 50-250 BS and an amplitude up to 10 kV. 
The output voltage from the final tube of the amplifier was 
observed on an oscillozraph. ‘The resulting waveforms are 
shown in Figs 3, 6 and 7. The oscillograph could be cali- 
brated to measure the current directly, The resulting 
calibration curve is shown in Fig 5. The authors express 
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their gratitude to S, I, Skanavi for his interest in this 
work, There are 7 figures. 

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Ail SSSR 
(Physics Institute in, P. W, Lebedev, Soviet Acadeny oz 
Sciences) 

SUBMITTED: October 14, 1957. 
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Konorova, Ye. A-, Sorokina, L. A.. 48~-22.-4-9/24 
ne 


The Dependence of Dielectric Strength cf the Alkali--Halide 
Crystals KBr and KCl on Temperature (Zavisimost’ elektricheskoy 
prochnosty shchelochno-galoidnykh kristallov KBr i KCl ot 
temperatury) 


Izvestiya Akademii Nauk SSSR,Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 4, pp. 401-403 (USSR) 


The authors determined by experiments, that the temperature 
dependence of zy in alkali-halide crystals on the constant 
voltage possesses a maximum. Modern theories of electric 
breakdown (references 8 to 10) are bringing into connection 
the disturbance of dielectric strength with impact ionization 
by means of electrons. For this reason a week increase of 
dielectric strength with temperature must necessarily be 
observed in the entire temperature interval and independent 
from the duration of voltage applicatisn (at least with 
pulses of 10°9 ses), In the"high-temperature" theory cf 
breakdown by Frelikh (ref. 11) it is attempted to explain 
the occurrence of a maximum according to the dependens? of 


Bor on temperature, Notwithstanding this circumstance it i3 
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The Dependence of Dielectric Strength of the Alkali-Ifalide 48-.22~4..9/24 
Crystals KBr and KCl on Temperature 


not possible to explain from the viewpoint of this theory 
the fact, that the maximun occurring at a constant voltage 
with pulses of a duration of 10°§ ses is completely missing. 
The here obtained dependences verify, that the oscurrence of 
maxima is conneoted with involved processes proceading in 
the dielectris on an application of field, For this reason 
the hypothesis proposed by Khippel’ and Aldzher (ref. 4) can 
be applied for the explanation of the obtained results, 
According to this hypothesis the reduction of the breakdown 
Strength is caused by the distortion of the field because of 
the formation of space charges: that is to say, of a negative 
(electron) charge at low temperatures. caused by the cold 
emission cf the cathode, and of a positive (ion) charge at 
high temperatures, caused by the conductivity of the crystal. 
It is possible that at some temperatures both charges 
compensate in such a way, that the field remains comparatively 
undistorted, and that the breakdown strength reaches a 
maximum. The increased strength at a reduced application of 
voltage at high temperatures proves, thet for the formetion 
of an ion charge a period exceeding 107° ses is needed. The 
Card 2/4 Magnitude of the space charge of the electrons igs apparently 
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The Dependence of Dielectric Strength of the Alkali-Nalide 60-22-4-9/24 
Crystals KBr and KCl on Temperature 


dependent upon the emission velocity of the electrons from 
the cathode. This implies a dependence upon the cathode 
material and upon the state of the contact surface on the one 
hand, and on the concentration of the electron traps on the 
other, that is to say, upon the degree of impurification of / 
the crystal, on the previous thermal treatment etc. Because 
of the fact, that it is exceedingly difficult for different 
researchers to establish identical experimental conditicns, 
certain deviations in the results must necessarily be taken 
into account (in particular a shift of the maxinum). Final 
conclusions on the dependence of EB. in the electric break- 
down can apparently be drawn on the basis of an investigation 
of the nature of the currents in the range of pre-disruptive 
fields. This investigation was performed under the direction 
of G. I. Skanavi, to whom the authors express their gratitude. 
There are 3 figures and 11 references, 1 of which is Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
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(Institute of Physics imeni P. N. Lebedev,AS USSR) 
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The Dependence of Dielectric Strength of the Alkali-lalide 46-22-4-9/24 
Crystals KBr and KCl on Temperature 


AVAILABLE: Library of Congress 


1. Alkali metal halide crystals--~-Dielectric properties 
2. Dielectric properties--Tenperature factors 
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Konorova, Yee A., Krasnopevtsev, V. V., 48-22~4-11/24 


Skanavi, G. I. 


On the Temperature Dependence of the Pulsed Dielectric 
Strength of Some Polycrystalline Dielectrics (K temperaturnoy 
zavisimosti impul’snoy elektricheskoy prochnosti nekotorykh 
polikristallicheskikh dielektrikov) 


Izvestiya Akademii Nauk SSSR,Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 4, pp. 408-413 (USSR) 


In modern theories of electric breakdown of solid dielectrics 
it is supposed in accordance with experiments that the break- 
down is conditioned by the behaviour of the conduction 
electrons in the crystal lattice under the influence of a 
strong electric field. New dielectrics were recently syn-~ 
thesized by the authors in their laboratory (strontiun- 
-bismuth-titanates - SBT) with an high dielectric permeability 
(€ ®A%6800 at room temperature), showing no piezoelectric 
properties. The temperature dependence of Ein SBT is 
represented in figure 1, € is independent from the electric 
field strength. For this reasor, this jielectric possesses 
properties, which are necessary for an investigation of the 
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influence of € on the breakdown strength (ref. 7). In this 
connection, the temperature dependence of Epy was investigated 
in this paper in the field of electric breakdown in various 
dielectrics with different dielectric permeability. This were 
dielectrics of different polarization character, different € 
and a temperature dependence of £ » being represented by 
titanates of zinc Zn0 Tid, (€ =30), of calcium CaTi0z (€ #130), 
of barium BaTi0, (¢ 210009 and by SBT (¢€ =800).(The alue of 
€ is referred t6 room temperature at a frequency of 1 ke). 

The maximal errors in the determination did not exceed 12%, 
Mean and maximum values for Zn, Ca and Ba titanates and for 
SBT are given on a table, The dielectric strength of the 
investigated polycrystalline dielectrics does not change with 
the duration of voltage application at room temperature 
(figure 2). A certain correlation exists between the 
temperature dependence of € and the breakdown voltage (figures 
3 and ee A higher breakdown voltage corresponds to smaller 
values of € , although the tenperature minimum of *p and the 
maximum of € do not coincide. The dielectric streng i of 


CaTio, and BaTiO, is practically independent from temperature 
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i (figure 4). The examinations of the theory of electric 

: breakdown in solid dielectrics proceed from the conception 
of impact ionization by electrons in a medium electric field. 
The disturbance of electron distribution is a consequence of 
the avalanche-like accumulation of conduction electrons in 
the crystal lattice, The interrelation between electric dis~ 
ruption and the polarization effect (frequency, effective 
donic charge) can be caused by energetical losses of the 
conduction electrons on lattice vibrations. The effects of 
polarization on the magnitude of dielectric strength of the 
dielectric must be caused by the energetical losses of the 
electrons on the vibrations of the basic lattice ions (atoms) 
as well as of the ions causing a polarization accompanied by 
an high dielectric permeability. Moreover a strongly effective 
field is in a position to modify the frequency of the basic 
ions into either direction, which will show in the energy 
losses of the conduction electrons, From this viewpoint it 
proves to be extremely difficult to obtain an analytical 
representation of the dependence cf dielectric strength on 

dielectris permeability and makes necessary special investigations 
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ASSOCIATION: 


AVAILABLE: 
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The representation of the interrelations between dielectrics 
strength and dielectric permeability must be examined and 
proved with pure monocrystals. The authors performed 
experiments with polycrystalline samples. For this reason 

the here investigated dependences is rendered more complicated 
by secondary effects, as caused by macroscopic heterogeneity 
of the substance (crystallites, vitreous layers, pores etc.). 
A final answer as to the nature of the temperature dependence 
of dielectris strength on dielectrics permeability can 
presumably be achieved by means of experiments with mono- 
crystals, There are 6 figures, 1 table, and 11 references, 

7 of which are Soviet. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev, AS USSR) 


Library of Congress 


L. Dielectries--Tieory 2. Eleatrooa--Applisations 3, Magnetic 
fields---Effectiveness 
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AUTHOR : Pisarenko, V. F., Balygin, I. Ye., 
- Fedoseyev, G. P., Tonkonogov, M. P., Fridberg, I. D., 
- Tolpygo, K. B., Konorova, Ye. A., Skanavi, G- I. 


TITLE: Discussions on Lectures by: S. M. Bragin, G. A. Vorob'yev, 
and A. A. Vorob'yev; L. A. Sorokina and Ye. A. Konorova; 
V. D. Kuchin; Ye. A. Konorova, V. V. Krasnopevtsev and G. I. 
Skanavi (Preniya po doklsdam: S, M. Bragina; G. A, Vorob'yeva, 
4 A. A. Vorob'yeva; L. A. Sorokinoy 1 Ye. A Konorovoy; Vv. 0D. 
Kuchina; Ye. A. Konorovoy, V. V. Krasnopevtseva, iG. I. 
Skanavi) 


PERIODICAL: Izvestiya Akademii Nauk, SSSR Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 4, pp. 413-414 (USSR) 


Abstract: V. B. Pisarenko criticises the paper by G. A. Vorot'yev 
and A. A. Vorob'yev. He maintains, that in the investigation 
of the breakdown of colored rock salt the influence of space 
charge was not taken into consideration. I. Ye. Balygin 
maintains, that the experiments by Bragin are of great 
importance, as little research has hitherto been conducted 
in this field, In the lecture and Vorob'yev the 
division of breakdown into two stages was not sufficiently 
proved. He considers the method by Sorokina to be unreldable 


G. P., Fedoseyev states with respect to the lecture by Bragin 
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The Results are to be considered of great practical interest. The investigation, 
however, is incomplete and therefore cannot be recommended for practical technology. 
M. P. fonkonogov condiders the lecture by Bragin as valuable for the clarification 
of the interconnection between the phenomena of dielectric losses and the phenomena 
of breakdown. I. D. Fridberg discusses the lecture by Bragin and communicates his 
own experience in this field. K. B, Tolpygo contests the resutls communicated in 
the lecture by Krasnopevtsev, Konorova and Skanavi. Ye. A. Konorova answers Balygin 
and states, that an overlapping of samples was impossible. Methcdical modification in 
comparison to the thirties are represented by an employment. of qualitatively better 
samples, purer raw materials and of a previous treatment as well as by the fact, that 
the measurements of breakdown voltage are conducted more accurately. G. I. Skanavi 
comments on the lecture by Vorob'yev and Vorob'yev states that the attempt to ob&ain 
data on the second stage of breakdown proves to be of interest. The epprehensions 

of the authors regarding this problem are to be noticed. Subsequently he deals with 
some experiments of his ow. There is 1 figure. 
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Ye. A., Koritskiy, Yu. V., Odoyevakiy, V- A. 
ee, 


Chuyenkov, V. A., Astafurov; A. V., Konorova, 48--22-4-18/24 


Discussion on the Lectures Held by G. A. Andreyev; A. V. 
Astafurov; K. K. Sonchiks I. Ye. Balygin(Preniya po dokladam: G. 
A. Andreyeva; A.V. Astafurova; K.Ko Sonchika; I.Yeo Balygina) 
Izvestiya Akademii Nauk SSSR,Seriya FPizicheskays, 

1958, Vol. 22, Nr 4, pp- 438-438 (USSR) 


V. A. Chuyenkovy maintains, that the experiments by Krasin, ma 
which were conducted at Tomsk show the opposite of the asser- eae 
tions by Balygin. For this reason the problem cannes be con- ek 
sidered solved. The experiments by Astafurov proved to be 
interesting. A. B. Astafuroy critizes the lecture by Balygin. 
He maintains, that the fact of a double or treble breakdown 
of the liquid under a single pulse seems somew!:si peculiar, 
in particular, as thease sutsequent breakdowns cccur ata 
reduction of voltage: It is pessible, that this  »nenomenon 

is due to the insufficienciss ef the circuit: . As the au- 
thor performed no degassing cf the liquid, the values of the 
breakdown voltage sbtained by him are cbviousiy tco low. 

The physical process recorded on the oscillographs is dis- 
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torted because of gas inclusion 
that the experimental results oc 
contradict the results obtained by 
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s. Ye. A. Konorova states, 
btained by Andreyev do not 


her. Astafurov over- 


looked a fault in his work, consisting of ar insufficient 


contact of the electrcde 


and the ice. Yu. Ve Koritskiy 


remarked, concerning the Lecture by Andreyev, that it is 


inevitably necessary to take 
of dielectric strength upon 
application (exposure) in the 
governing electric breakdown. 
author. Another contradiction 
sisting of the faot, that the 
nitude of the current previous 


inte account the dependence 
the duration of the voltage 
examination of the rules 
This was not done by she 
appears in the lecture, ccn~ 
factor influencing the mag- 


to disruption has no in- 


fluence on the dielectric strength in thermal breakdown. 


The lecturer said with respec 
that it was a great drawback 0 
ciently the samples of 
Odoyevskiy criticizes 

coworkers and is of opinion, 
subject in several variations; 


the work 
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without analyzing the physics 
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of the mechanism. Their assertions have been refuted for 


a long time. 
AVAILABLE: " Library of Congress 


1. Scientific reports--Critic 
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Konorova, Ye. 4., Sorokina, L. A. SOV /87 -8-8-10/37 
etl 

On the Influence of Electrode Material and of Thermal Treatment 
of the Samples on the Electrical Strength of Alkeii-Halide 
Crystals (O vliyanii materiala elektrodov i teplovoy obrabotki 
obraztsov na elektricheskuyu prochnost'! shchelochno-galoidnykh 
kristallov) 


a5 
Zhurnal tekhnicheskoy fiziki, 1958,nllr 8, 
pp. 1676 - 1678 (USSR) 


This ig a study of the influence of the electrode material 
and of the thermal treatment upon the electric strength at 
room temperature and upon the nature of the temperature 
dependence on the breakdown voltage. The method of the 
production of the samples and the experimental method were 
described already in reference 3. The thermal treatment 

of the samples is described in short. The evidence obtained 
permits to draw the following conclusions: 1) the electric 
strength of the crystals in question is independent of the 
electrode material at temperature above 400°C, 2)The thermal treatin ent 
previous to the application of the electrode exerts an in- 
fluence upon the nature of the temperature dependence of the 
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On the Influence of Electrode Material and of $0V/57-58-8-10/37 
Thermal Treatment of the Samples on the Electrical Strength of Alkali- 
Halide Crystals 


breakdown voltage Breakdown which is smaller that that 


exerted by the electrode material. The influence of this 
factor upon the electric strength of samples with gold 
electrodes can be explained on the basis of the hypothesis 
of A.Hippel (Ref 1). According to this hypothesis the 
contact between the electrode and the crystal is improved 
by evaporating the metal onto the heated surface of the 
crystal. This facilitates electron emission into the crystal 
which again leads to an increase of the electron space 
charge and hence also to a shift of the naximum towards higher 
temperatures. 3) The nature of the temperature dependence 

of the electric strength cf samples with gold electrodes 
applied to a heated surfave agrees with the data obtained 
py A.Hippel and R.S.Alger (Ref 1). The absolute values 

of electric strength obtained in this investigation are 
higher than those given in reference 1, It is believed, that 
this is caused by errors in the experimental method. 4) The 
Card 2/3 only reasonable explanation of the dependence of electric 
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On the Influence of Electrode Material and of S0V/57-58-8-10/37 
Thermal Treatment of the Samples on the Electrical Strength of Alkali- 
Halide Crystals 


strength of crystals upon temperature which can be ad- 
vocated at present is the hypothesis of A. Hippel (Ref 1) 
The Head of the Laboratory Professor G.I.Skanavi was 
interested in this work. There are 1 figure, 1 table, and 
8 references, 2 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im.P.N.Lebedeva AN SSSR Moskva (Physics 
Institute imeni P.N. Lebedev, AS USSR »Hoscow) 


SUBMITTED: September 18, 1957 


Card 3/3 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824320013-8" 


"APPROVED FOR RELEASE: 06/19/2000 


- ST ATA SESSA CIA-RDP86-00513R000824320013-8 
apse /04/00 
3006/3014 
2Y, 2400 
AUTHOR: Konorova, Ye. A> 
a 
TITLE: Spapcontal in Alkali Halide Crystals, Which Are Caused by 


Electron Emiasion Fron the Cathode in Strong Electric Fields 


PERTODICAL? Izvestiya Akademii nauk SSSR. Seriy2 fizicheskaya, 1960, 
Vol. 24, Noo 1, PpPe 58-65 


: l 

TEXT: The mechanism underlying electric breakdown’ in dielectrics has not 
yet been fully explained although a great number of experimental and 
theoretical studies have been performed on thie subject. fhe article 
unaer review (read at the Second All-Union Conferencs on the Physics of 
Dielectrics, Moscow, November 20-27; 1958) offers 6 contribution to these 
problems. Deviations of volt-ampere characteristics ‘in strong fields from 
Ohm's law have been detected in various experiments. This is explained by 
the following mechanism: As soon a6 the field at the cathode exceeds & 
certain value, & great number of electrons surpasses the potential barrier 
and penstrates into the crystal. These electrons are partly captured Ka 


defects, and a negative space charge 18 formed at the cathode, which \ 
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Currents in Alkali Halide Crystals, Which Are $/048 60/024/01/04/009 
Caused by Electron Emission From the Cathode in B006 BO14 
Strong Electrio Fields 


in a table. It is shown that in strong, pulsating fields the function I(E) 

differs greatly from that holding for a constant field strength. The assump- 
tions made at the beginning are confirmed by the experimental results. 

In conclusion, the author thanks G. I. Skanavi for his interest displayed 


in this article. There are 14 figures, 1 table, and 7 references, 5 of 
which are Soviet. ind 
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80027 
s/048/60/024/01/05/009 
24.7700 B006/B014 
AUTHORS: -efeanas'yeva, Ye. Ao, Vinogradov, V> Ses Konorova, Ye. A; 
TITLE: . Dependence of the aicvensel i KBr Single Cryatals on the 


Temperature and Voltage in the Pre~breakdown Field 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 1, PP 66-74 : 


TEXT: The article under review was read at the Second All-Union Con- 
ference on the Physics of Dielectrics (Moscow, November 20-27, 1958). 

ne o 6 authors, Konorova, 8 owed that a voltage pulse applied to a 
XBr crystal generates a current that exceeds the one produced by 

constant voltage and the same field strength by several orders of 
magnitude. This effect seems to confirm the hypothesis of autoelectronic 
omission from the cathode in a crystal located within a strong field. The 
authors first discuss the theory of this phenomenon. The arising kinetioa 
problem is treated with a set of equations which corresponds to the one 
used in the phenomenological theory of semiconductors. The representation 
is based on an energy-level scheme shown in Fig. 1. The following section 
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s/053/60/071 /004/004/004 


B004 /B056 
AUTHORS: Vul, B. M., Konorova, Ye. A., Demeshina, A. I. 
onus; ~[EEOFELy Ivanov oh kanal] (Deceased) 
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 71, No. 4; / 


pp. 681 ~ 685 


TEXT: On November 11, 1959 G. I. Skanavi, a prominent Soviet researoh 
scientist in the field of dielectrios died. He was Head of the 
laboratoriya fiziki dielektrikov Fizicheskogo instituta im. P. N. 
Lebedeva AN SSSR (Lahoratorvy of Physics of Dielectrics of the Institute 
of Physics imeni P. N. Lebedev of the AS USSR) and Professor of the 
Moskovakiy gosudaratvennyy universitet im. Lomonosova (Moscow State 
University imeni Lomonosov). Skanavi finished his studies at the 
Leningradskiy politeknnicheskiy institut (Leningrad Polytechnic Insti- 
tute) in 1931, and began working at the plant "Elektrosila", where he 
had already given proof of his abilities of a research worker in the 
works laboratory. In 1935 he entered the Nauchno-issledovatel'skiy 
institut radiopromyshlennosti (Scientific Research Institute of the 
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Georgiy Ivanovich Skanavi (Deceased) $/053/60/071 /004/004/004 
BO004 /B056 
Radio Industry), and in 1940 he began his activities at the Institute of 
Physica imeni B. N. Lebedev of the AS USSR, first in the capacity of 
senior scientific worker, and later as deputy of the Head of the elektro- 
fizicheskaya laboratoriya (Electrophysical Laboratory), and since 1954 
as Head of the Laboratory of the Physics of Dieleotrics, which beoame Vv 
the leading iaboratory in this field of the Soviet Union. The first , 
works (1931~1935) of the deceased dealt with the high-voltage insula- 
tion of electrical machines. His method of removing the corona, and 
his method of testing insulation were used in industry. Skanavi became 
Candidate of Physical and Mathematical Sciences in 1937. Many of his 
works dealt with the dielectric losses and with polarization in glasses. 
Skanavi drafted the theory of relaxative losses, and discovered the 
neutralization’ and crystallization effect of loss reduction. During the 
war he investigated polycrystalline dielectrics at the Institute of 
Fhysics, produced new dielectrics with a high dielectric constant, and 
developed a theory, which explains the high dielectric constant of 
crystals. It was upon these works that the Doctor's dissertation de- 
fended by him in 1946 was based. For the industrial production of 
ceramic capacitors developed by him, he was awarded the Stalin Prize 
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"On Field Emission from Metals into Alkaline Halide Crystals 


Paper presented at the IUPAP Internati Cc : t 
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P. N. Lebedev Institute of Physics. 
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Photoconductivity of uncolored... B104/B108 


5.104 v/om. A strong electrio field ((1-5) «10° v/om) was applied to 
these crystals. After a short time the field was removed, and the 
electrodes were closed over a measuring circuit. At first, the ourrent 
in the measuring oircuit dropped rapidly, but later became constant. 

This confirms the existence of a weak polarization field. If an electron 
charge exists in the specimen, illumination will causa current that 
decays with the drop of the volume charge (Fig. 2). The amount of the 
volume charge depends on the voltage applied to the specimen. At a mean 


field strength of 5*10° v/om, the volume charge of an NaCl orystal is 


40°? a 4671 aeurenbe: The volume charge of KBr and KCl is 107!) coutombs, 
The corresponding electron densities are 10'S ~ 10!? om7? ana 


1019 em7>, Below a certain threshold voitage no electron charge is 


accumulated in the specimens. This threshold voltage is 2 kv for NaCl 
crystals and 4 kv for KBr and KCl crystals. The charge is virtually 
independent of temperature. The photoconductivity described above was 
observed only, when the crystals were illuminated only with light whose 
wavelength was in the F~band. Further measurements were made with a con- 
stant external voltage being applied to the specimens. It is shown that 
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AUTHORS: Vodop'yanov, L. K., and Konorova, Ye. A. : 
TITLE: Electrical properties of neutron-bombarded SrM0, single 
orystals 


PERIODICAL: Fizika tverdogo tela, v. 3, no. '!1, 1961, 3426-3428 


TEXT: The dielectric constant €, the dielectric losses, the conductivity, 
and the optical absorption in the visible and infrared regions of the 
spectrum of SrTi0, single crystals, grown by the Verneuil method, were 


measured before and after irradiation with integral fluxes (108 om”) of 

slow neutrons. The temperature dependence of & and tan measured before 

and after irradiation coincided in the interval of 20-200°C, The tempera- M4 
ture dependence of dieleotric constant and conductivity at 1 kco/sec is 

shown in Fig. 1. An abnormal maximum of hitherto unknown nature was 

detected by Lipareva at 470°C. It vanished after irradiation, and a 

weaker maximum appeared at higher temperatures. Irradiation seemed to 

increase the diffusion coefficient. As a result, oxygen atoms in the 
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lattice migrate to their proper sites. On the otiuer hand, the variation of 
the temperature dependence might be due to a lattice defect. Heating in a 


vacuum of ~1078 mm Hg leads to irreversible processes caused by oxygen 
losses for instance, to an irreversible increase of the electrical 
conductivity of SrTi0, orystals. The activation energy was caloulated from 


the temperature dependence of the electrical cenductivity and was found to 
be 0.44 ev. It is difficult to draw conclusions as to the mechanism of 
conductivity variations from the available experimental data. The 
additional electrical conductivity caused by irradiation seems to consist 
of two components: One of them is caused by radiation defects, and the 
other is due to ionization processes occurring in the sample caused by its 
radioactivity. The ultraviolet and infrared absorption edges coincided 
satisfactorily with experimental data. No essential variations were 
observed in the short-wave range of the spectrum extending to 1.5m. The 2 
samples had a significant transparency (up to 15 %) in the long-wave range 
of the spectrum after irradiation. There are ? figures and 3 references: 
2 Soviet and 1 non-Soviet. The reference to the English-language publica- 
tion reads as follows: J. A. Noland. Phys. Rev., 94, 3, 724, 19543 
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Fig. 1. Temperature dependence of dielectric constant ¢ and conductivity 


for alternating ourrent, j, before and after irradiation of an SrlM0,- 
single crystal. , ; 


Legend to Pig. 1: (1) & before irradiation; (2) } before irradiation;, 
(3) © after irradiation; (4) j after irradiation, 7 


Fig. 2. Temperature dependence of electrical conductivity for direct 
current of an SrTiO, crystal before and after irradiation. 


Legend to Fig. 2: (1) first direct way; (2) first reverse way; 
(3) second direct way; (4) second reverse way; (5) direct way after 
irradiation; (6) reverse way after irradiation. 
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ABSTRACT: In order to establish the occurrence of an electric-field-induced electron 
charge in colorless alkali halide crystals, a 1 ~ 5 x 105 v/cm voltage was passed 

: through KBr, KCl- and NaCl-crystals at temperatures ranging from room temperature 

| ! to that of liquid nitrogen. The crystals were then routed through a measuring device. 
4 : Ag the current set up by the weak polarization field in the specimen became constant, the 
4 


electron charge was established by the presence of the photoelectric current which it 
generates under illumination. This photoelectric current, superimposed on the polariza- 
tion nels current, vanishes as the 10-9- 10-10 coulomb (in NaCl) or 10-11 coulomb | 
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~traviolet property | 
if 


pecs aiae : In an attempt to identify the transitions with which the neare 
ravtolet absorption in diamonds s connected, and tc ascertain whether it ia due: 
AES SOS aa ashes atoms rresgemt im che Lattics or the lattice atoma them- 


tn othe nearest vicinity of the vito teen ® authors investigated 
Taoges tuetlydity spectra agg sosorpt. 7: natural diamonds cone 
cofree wire? to 1.8 x LOSY ations of 71 cae subic gentineter. The 


“accra were plotted in the intervais O.cc—i ani v~uisue The cverficient of 
-oestion in the visible region was found t> te * town to 400 nm. The absorption 
-self.etent did not exceed 2 cm7™+ abuse 300 om, aNer which it started to increase 
| gt different rates for different. samples. Tne photoconductivity spectra digplayed. 
; 
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two maxima, at 225 and 255 nm, the former for all diamonds and the latter only for: 
é{amonds containing nitrogen. The coefficient of absorption at long wavelengths 
7.2.) was appreciable (31-5) only for the samp.e with the maximum nitrogen con- 
nontration (1.8 x 10@9), ‘The spectral dependence of the photocurrent does not 
agrea with the spectrel dependence of the absorption coefficient, and it 1s assumed 
“hat part of the light of the crystal is absorbed without excitation of the photo- 
conductivity. In the case of large nitrogen content, wnich may te present in the 
diamond in the form of layers (rather than individual donors), the photoconductivi- 
«“y may be due to detachment of an electron from the nitrogen atom in the layer. 
“Tne authors thank V. 8. Vavilov for interest in the work." Orig. art. has: 2 
figures and 1 table. [02] 
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